Induction of periosteal callus formation by bone morphogenetic protein-2 employing adenovirus-mediated gene delivery.
Although the chondrogenic response of periosteum is well established in healing fractures, the mechanisms mediating the proliferation and differentiation of periosteal chondroprogenitor cells are poorly understood. In the present study we demonstrate that bone morphogenetic protein-2 (BMP-2), introduced by adenovirus-mediated gene transfer, alone is capable of inducing callus formation at the site of periosteal injection. Both immunohistochemistry and Northern analysis demonstrated activation of type II collagen production between days 4 and 7 after the injection, followed by activation of type X collagen expression. The activation of chondrogenesis was associated with increased expression of L-Sox5 and Sox9, suggesting that the BMP-2 effect is mediated via Sox proteins. This capacity of adenovirus-mediated overproduction of BMP-2 to induce chondrogenesis (and subsequent endochondral ossification) should be useful for tissue engineering of cartilage and bone.